ROCK inhibitor Y-27632 increases thaw-survival rates and preserves stemness and differentiation potential of human Wharton's jelly stem cells after cryopreservation.
The ROCK inhibitor Y-27632 inhibits apoptosis and increases proliferation of frozen-thawed cells. We examined the role of Y-27632 on human umbilical cord Wharton's jelly stem cells (hWJSCs) for (1) thaw-survival (2) proliferation and (3) preservation of stemness and differentiation potential after cryopreservation. hWJSCs were allotted to 4 groups [Gp I: Untreated hWJSC controls; Gp II: Pretreatment with Y-27632 (10 μM) for 24 h before freezing; Gp III: Y-27632 (10 μM) in freezing medium and Gp IV: Pretreatment with Y-27632 (10 μM) for 24 h and inclusion in freezing medium]. All groups were frozen using a rapid freezing method and stored at -196°C in liquid nitrogen for 90 days before evaluation for apoptosis, cell proliferation, stemness and differentiation. After thawing, Groups II, III and IV showed improved cell attachment, increased thaw-survival (live/dead cell counts) and increased cell proliferation (Trypan blue and MTT assay) compared to controls. CD marker stemness profiles, morphology and normal karyotypes were maintained in the treatment groups after thawing and there was no obvious evidence of apoptosis (Annexin V-FITC and TUNEL assays). After thawing, qRT-PCR demonstrated up-regulation of the anti-apoptotic BCL2 gene and down-regulation of the pro-apoptotic BAX gene and cell cycle regulators (P53 and P21) in the treatment groups. Treated frozen-thawed hWJSCs from all groups differentiated into a neuronal phenotype (neuronal morphology and expression of GFAP, β-3 tubulin and SOX2). Increased thaw-survival and retention of stemness and differentiation potential in hWJSCs following cryopreservation is useful for their storage in cord blood banks for future regenerative medicine purposes.